1. BACKGROUND {#sec1-1}
=============

Inequities in the health status are global problem, equally affecting reach and poor countries ([@ref1]) and numerous attempts to quantify economic impact of health inequities have shown significant opportunities for savings if these inequities are reduced ([@ref2]), such as calculations that lost lives due to inequities in health account to 700.000 deaths annually and 33 million diseased across EU ([@ref3], [@ref4]). Studying self-reported health is expanding over the past 15 years ([@ref5]) and is considered as an indicator for morbidity and mortality in the population that may be used in primary health care to detect poor health in certain population groups and predicts the health care utilization ([@ref6]). Surveys conducted in EU countries show that individuals systematically rank their health status above all other aspects of their everyday life ([@ref7]). Answers on simple questions on self-assessed health status have shown significant independent association between health status indicators and specific covariates that predict mortality ([@ref8]), even after adjustment for comorbidity ([@ref9]), such as cardiovascular diseases ([@ref10]), and self-rated health is correlated with physical health, functional capacity and psychological well-being ([@ref11]). Self-rated health is also an independent predictor of survival that controls for other related health indicators and it is recommended that these types of research should be conducted not only in Western countries ([@ref12]). Prognostic value of self-rated health is particularly important among older adults ([@ref13]) and literature acknowledge self-rated health as lying at the cross-roads of culture and biology, therefore it needs a collaborative effort between different disciplines to improve understanding of this key measure of health status ([@ref14]).

2. GOAL {#sec1-2}
=======

The goal of the survey is to assess the socioeconomic self-rated health gradient and to describe contribution of behavioral risk factors to this gradient among population in Republic of Macedonia.

3. METHODS {#sec1-3}
==========

The study was conducted in 8 statistical regions in Republic of Macedonia with population of 2 065 769 inhabitants (State Statistical Office, 2013) in the period March -- December, 2013. The study was approved by Doctors Chamber in March, 2013. Informed consent was an integral part of the questionnaire and was obtained from each survey participant, explaining the objectives, process and expected outcomes of the research and their right to withdraw at any point of answering the questions, as well as ensuring confidentiality of the information gathered before, during and after finishing the study.

By the means of case-control study, households of registered TB cases in the period July, 2012 -- June, 2013 were recruited as "cases" and one control household was randomly chosen in cases' immediate vicinity and who agreed to participate in the study, to provide for comparison with the general population. Study sample has been calculated with statistical program for determining sample size (PEPI 4.04x), by using the following parameters: *average household size 4.5* (State Statistical Office, 2012)*, urban/rural ratio 1.5, poverty line 28.7* (Index Mundi, 2008), the study power of 80%, 95% confidence interval and maximum acceptable difference 0.05. The calculated sample of 530 households was increased by 10% to allow for non-response. Data is collected with selected modules from World Health Survey questionnaire ([@ref15]), modified to provide data for survey objectives, in accordance with guidelines for developing countries ([@ref16]). Self-reported health is assessed through the question *How will you rate your health status today?* with a five-point scale ranging from 1 -- very satisfied, 2 -- satisfied, 3 -- neither satisfied nor dissatisfied, 4 -- dissatisfied, 5 -- very dissatisfied). Social determinants are assessed by collected data on gender, place of residence (urban-rural), educational and employment status, ethnicity and the region where the patient lives. Health behavior is measured with two questions related to tobacco and alcohol consumption.

Face-to-face interview was performed by 20 trained DOT nurses who visit TB patients 3 times/week; all data on variables is based on self-reported information. The instrument has been pre-tested on 10% of the sample, with appropriate corrections following feedback from the pre-test, mainly additional explanations for better understanding of questions. The instrument has been also translated into Albanian language, as to allow for interviewing ethnic minorities in RM into their mother tongue. Data has been analyzed with IBM SPSS Statistics, version 19.0 (IBM Corporation, Somers, NY, USA), using descriptive statistics to calculate frequencies and mean values. Percentages are used to express values and chi-square test to analyze differences between cases and controls for categorical variables. Multiple logistic regression was used to assess the relationship between self-reported health as single categorical response and age, gender, place of residence, region, educational and employment status, as well as smoking and alcohol consumption as categorical explanatory variables ([@ref17], [@ref18]).

4. RESULTS {#sec1-4}
==========

The total study population is 562 households with total of 2720 respondents, 53.5% households with TB patient and 46.5% households as controls. Characteristics of study population are presented in [Table 1](#T1){ref-type="table"}.
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Means, proportion and disribution of explanatory variables in controls (n=1455) and controls (n=1275)
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Respondents are represented in all 8 regions, as per statistical division of the country, most of them interviewed in the North-West region, 47.6% in Skopje region, 14.9% in Polog, South-West 8.4%, South-East and North-East with 7.4% and 7.2%, respectively, Pelagonia 5.9%, East 5.3% and the lowest number in Vardar region (3.2%), which corresponds to distribution of TB patients registered in the period July, 2012 -- June, 2013, as the main inclusion criterion for cases. Due to the study design, percentage of controls in the regions is identical, or negligibly lower or higher compared to cases.

Distribution of respondents by place of residence is quite proportional with 50.9% living in urban and 49.1% in rural areas, with both cases and controls dominantly living in urban areas. Statistically significant difference is observed in gender, with dominance of male TB cases (63.2% vs 52.1% in the control group). Members of households with TB cases are slightly younger (mean age of 45.17 years +15.7 SD, compared to controls with mean age of 47.28+14.1SD) and live in statistically significant bigger households of average 4.66 members than HH size of 4.36 in controls. By ethnicity, most of the cases are Albanians (50.6%) or Macedonians (37.3%), followed by Roma (7.5%) and Turkish (4.2%) and, given the study design, there is no statistically significant differences between the groups (χ^2^=3.458, df=5, p=0.63).

Most of the cases have completed primary school education (41.7%) or high school (39.5%), compared to controls with 30.7% and 43.4%, respectively; the percentage of controls who have completed university education is more than double (9.3%) compared to cases with 4.5% and the difference among groups is statistically significant. Education, in turn, is reflected in employment status with majority of cases reporting unemployment (72.4%), although this percentage is also high in controls (52.2%), with high statistically significant difference among groups. Percentage of regular smokers among cases is lower (35.6%) compared to cases who regularly smoke in 43.9% cases, but the percentage is similar if we add those who smoke, but are not doing it every day (46% cases vs 50.8% among controls), with statistically significant differences among groups. Percentage of regular alcohol users is also higher in controls, with 55.75% reporting alcohol consumption ever in life, compared to 40.07% cases doing so. Half of respondents in our study have assessed their health status (including physical and mental health) as good (49.9%), 24.4% have stated their health status is moderate, 17.9% think their health status is very good and only 7.2% and 0.7% assessed their health status as bad or vary bad, respectively.

Analyzed by group of respondents, 50.8% cases and 49.1% controls assess their health status as good or moderate (27.6% cases and 21.1% controls), but differences are significant in categories *bad* with dominant cases with 9.3% vs. 4.9% controls and *very bad* with 1.3% positive answers among cases vs. no such response in controls with statistically significant difference in answers among groups (Χ^2^=26.410, df=4, p\<0.001). Assessment of self-reported health status is complemented with six questions on mobility, self-care, pain, cognition, interpersonal activities and affect ([Table 2](#T2){ref-type="table"}). To all six questions, percentage of answers *none* is higher in controls, 56.9% vs 40.5% cases on the question for mobility, 70.7% vs 50.2% cases for self-care, 42.1% vs 31.8% for pain, 59.2% vs 41.4% for concentration and remembering things, 70.6% vs 48.4% for interactions with community, but high 51.6% in cases vs 27.8% controls in answers to question on feeling sad, low or depressed. Percentage of answers *moderate*, *severe* and *extreme/cannot do* is higher in cases along all six dimensions and these differences are statistically significant.

###### 

Distribution of answers on questions on mobility, self-care, pain, cognition, interpersonal activities and affect
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Logistic regression shows that gender was strongly associated with self rated health status, with higher odds of males to report poorer health, compared to women as a reference group. Although there was no statistically significant difference in answers on self-rated health in different categories of marital status, it was associated with poorer health only in widowed individuals. Statistically significant are also answers according to education category, except for respondents who have completed high school education. By ethnicity, Macedonians and Roma were twice as likely to report poor health and answers differ according to employment status, unemployed being 3 times more likely to report poor health, compared to other employment categories. Place of residence also shows statistically significant differences in self-rated health, rural respondents having 6 times higher odds to report poor health compared to respondents residing in urban areas. As for behavioral variables, odds to report poor health were 8 times higher in regular smokers, 5 times higher for irregular smokers and alcohol was associated with 5 times higher odds for reporting poor health. Positive association was found between long-standing illnesses and reporting poor health, such as angina pectoris and mental illness, while no association has been found for comorbidity with arthritis and asthma ([Table 3](#T3){ref-type="table"}).
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Adjusted odds ratios for socio-demografic characteristics and explanatory variables associated with self rated health \* =reference group 1OR = Odds ratio 2CI = Confidence interval 3NGO=Non-governmental oranisation
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5. DISCUSSION {#sec1-5}
=============

Our study shows that in the total study population, self-rated health was reported as excellent or good by only half of the respondents, with slightly less positive answers among cases compared to controls. Differences are evident in responses for poor or extreme difficulties in everyday life among cases with very low percentage of such answers in controls. A positive association was found between poor rated health and long-standing diseases such as angina pectoris and mental illness and this finding is consistent with study of self-rated health among women in Russia, Finland and Estonia ([@ref4]). Education was also associated with poor self-rated health, with exception of respondents with university education, similar to surveys in the former Soviet Union and other European countries ([@ref19], [@ref20]).

Adding questions on mobility, self-care, pain, cognition, interpersonal activities and affect has only reaffirmed the findings, with statistically significant differences among study groups along all six dimensions. Diagnosis of angina pectoris or other cardiovascular diseases was associated with poorer self-reported health, similar to the Swedish study that has established evidence on association of cardiovascular disease and low self-rated health with higher mortality ([@ref7]). Similar are also findings from a Danish study that as defined predictors of mortality, such as sociodemographic factors, smoking and obesity ([@ref21]) implying the importance to include self-rated health when studying risk factors for mortality (22).

Study strengths and limitations {#sec2-1}
-------------------------------

Survey of this type has never been performed in Republic of Macedonia, thus we can emphasize this fact as a strength of the study, providing baseline information on possible factors that influence health of the population. Limitations are those typical of self-reported data and the nested case-control study design, with probability of oversampling respondents with similar characteristics, associated with TB disease as the main selection criteria of cases that can somehow act as confounder of the findings. Results cannot provide evidence on causality and selection bias as well cannot be estimated.

6. CONCLUSION {#sec1-6}
=============

The study is the first step towards establishment of evidence that self-rated health is an important indicator to be followed by both clinicians and health planners in Republic of Macedonia. Further research is needed to determine if self-rated health assessment in routine clinical setting can be used to identify groups at risk for increased mortality and other important health outcomes. However, given the ease of use of simple questions to ask for self-rated health, recommendation for routine collection of these data may offer an extremely beneficial tool in health care planning.
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